The correlation between Na+ channel subunits and scorpion toxin-binding sites. A study in rat brain synaptosomes and in brain neurons developing in vitro.
Photoreactive derivatives of alpha- and beta-scorpion toxins have been used to analyze the subunit composition of Na+ channels in rat brain. In synaptosomes, both types of toxins preferentially labeled (greater than 85%) a component of 34,000 Da and, at a lower level, another component of 300,000 Da. Reduction of disulfide bridges shifted this latter band from 300,000 Da to 272,000 Da but did not modify the migration of the 34,000-Da component. Similarly, two bands were labeled in cultured brain neurons, one at 259,000 Da by alpha-scorpion toxins and the other at 34,000 Da by both alpha- and beta-scorpion toxins. Contrary to what was observed in synaptosomes, in cultured brain neurons reduction of disulfide bridges had no effect on the migration of the labeled high molecular weight component. Labeling of the smaller polypeptide was obtained even when cells were solubilized with sodium dodecyl sulfate immediately after cross-linking which proves that the 34,000-Da component is not a product of proteolysis. Binding sites for alpha- and beta-scorpion toxins, respectively, did not develop in parallel during neuronal maturation in culture: the increase in beta-scorpion toxin-binding site density was lower and later than that for alpha-scorpion toxin. When related to morphological development, the increase in alpha-scorpion toxin-binding sites was correlated to neurite growth, whereas the increase in beta-scorpion toxin-binding sites was associated with the development of chemical synapses. Finally, in cultured neurons, but not in synaptosomes, both the binding of beta-scorpion toxin and the labeling of the 34,000-Da component by beta-scorpion toxin were enhanced by depolarization of the cell membrane.